Preparation and in vivo pharmacokinetics of rhGH-loaded PLGA microspheres.
Recombinant human growth hormone (rhGH) therapy must be administered as a daily injection due to its short half-life. To achieve sustained release of rhGH, the preparation of rhGH-loaded PLGA microspheres was investigated, and the influence of various factors on encapsulation efficiency was tested, including rhGH concentration, the ratio of internal phase to organic phase, stirring speed, PVA concentration, surrounding pH value, and the type of emulsifier and organic solvent. A pharmacokinetic study was performed by subcutaneous administration to explore the sustained release effect. It was found that rhGH-loaded PLGA microspheres were prepared with a narrow size distribution, and optimization of the formulation could enhance encapsulation efficiency. FTIR analysis indicated that the activity of rhGH was maintained after encapsulation. The pharmacokinetic behavior of rhGH solutions was consistent with a two-compartment model, which showed fast absorption and distribution. RhGH-loaded PLGA microspheres achieved a higher bioavailability and a long-term effective concentration by controlling the release, and PLGA 50/50 demonstrated favorable AUC compared with PLGA 75/25. Nevertheless, the higher bioavailability of rhGH-loaded PLGA microspheres lacking Span 80 did not predicate better sustained release behavior, indicating that further investigation is needed to explore the use of bioavailability as the standard in evaluating the sustained release characteristics and in vivo behavior of microspheres.